Objective: The aim of this study was to investigate QT dispersion (QTd), which is the noninvasive marker of ventricular arrhythmia and sudden cardiac death, and P-wave dispersion, which is the noninvasive marker of atrial arrhythmia, in patients with conversion disorder (CD). Patients and methods: A total of 60 patients with no known organic disease who were admitted to outpatient emergency clinic and were diagnosed with CD after psychiatric consultation were included in this study along with 60 healthy control subjects. Beck Anxiety Inventory and Beck Depression Scale were administered to patients and 12-lead electrocardiogram measurements were obtained. Pd and QTd were calculated by a single blinded cardiologist. Results: There was no statistically significant difference in terms of age, sex, education level, socioeconomic status, weight, height, and body mass index between CD patients and controls. Beck Anxiety Inventory scores (25.2±10.8 and 3.8±3.2, respectively, P,0.001) and Beck Depression Scale scores (11.24±6.15 and 6.58±5.69, respectively, P,0.01) were significantly higher in CD patients. P-wave dispersion measurements did not show any significant differences between conversion patients and control group (46±5.7 vs 44±5.5, respectively, P=0.156). Regarding QTc and QTd, there was a statistically significant increase in all intervals in conversion patients (416±10 vs 398±12, P,0.001, and 47±4.8 vs 20±6.1, P,0.001, respectively).
Introduction
Some psychiatric disorders are known to be correlated with cardiological disorders. There are a number of studies in literature examining the relationship between anxiety disorders and P-wave dispersion (Pd), 1 which is considered as an indirect indicator of atrial fibrillation (AF), and QT dispersion (QTd), 2 which is considered as an indirect indicator of ventricular arrhythmia. [3] [4] [5] As well as anxiety disorders, heart rhythm disturbances have been observed in patients with somatoform disorders and a correlation between heart rate and psychiatric conditions is thought to exist. 6, 7 Conversion disorder (CD) is a type of somatoform disorder according to Diagnostic and Statisti cal Manual of Mental Disorders (DSM-IV-TR). CD is defined as loss of function or decreased or increased function in motor, sensory, and neurovegetative system organs without an organic cause. 8 According to DSM-IV-TR, diagnosis of CD can be made only when functional impairment cannot be explained by neurological and other medical conditions or drug effects and is associated with psychological factors, submit your manuscript | www.dovepress.com
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izci et al is not malingering or merely pain or sexual dysfunction, and causes significant distress and impairment of psychological and occupational functioning. 9 In our country, 12%-47% of those admitted to psychiatric emergency clinics have CD. 10, 11 Although a common disease, it is often overlooked or incorrectly treated. Because CD can mimic many other disorders, medical errors may occur during diagnosis. 12, 13 It is difficult to diagnose CD because its symptoms may get confused with other psychiatric and somatic disorders.
11
Here we aimed to investigate the risk of ventricular arrhythmia and AF in patients with CD who often visit emergency rooms with intense anxiety and somatization symptoms.
Methods
A total of 60 patients admitted to general emergency outpatient clinic whose blood count, routine biochemistry, and thyroid hormone profile were at normal range were included and cardiology consultations were made with a preliminary diagnosis of CD. All examination findings were normal, no organic pathology was found, none of the patients were on medication, and the patients were diagnosed with CD by a psychiatrist using structured interview for DSM-IV psychiatric disorders (Structured Clinical Interview for DSM-IV Axis I Disorders -Clinical Version). Also 60 healthy control subjects were included, and written informed consent was taken from all subjects.
The selected population, according to inclusion criteria, included patients who were between 18 and 45 years of age, were literate, and had a diagnosis of CD according to DSM-IV-TR and agreed to participate in the study.
Exclusion criteria were having mental retardation; alcohol and substance use-related disorders; anxiety disorders; mood disorders; schizophrenia and other psychotic disorder diagnosis according to DSM-IV-TR or dementia and other cognitive disorders; neurological disorders leading to unique personality traits such as epilepsy, migraine, multiple sclerosis, and Parkinson's disease; systemic disorders leading to cognitive impairment; or general chronic medical conditions that may disrupt cardiac conduction system (especially thyroid disease, hypertension, heart valve disorders, myocardial infarction, known atherosclerotic heart disease history, congestive heart failure, cardiomyopathy, pheochromocytoma or diabetes mellitus history, etc). Also patients on continuous drugs for a chronic disease or smoking were excluded.
The control group included volunteers who agreed to participate and were physically and mentally healthy, were not using any drugs, alcohol, or psychoactive substances, and were not smoking. 
Materials
structured Clinical interview for DsM-iV axis i Disorders -Clinical Version
It is a structured interview made by First et al 14 for DSM-IV Axis I Disorders. Validity and reliability for Turkish population were made. 15 
Beck anxiety inventory
It was developed by Beck et al in 1988 because of the need for a scale to distinguish anxiety from depression. 16 It measures the severity of anxiety symptoms and questions subjective anxiety and somatic symptoms. It is a Likert-type (scored 0-3), self-rating scale consisting of 21 items, rating between 0 and 63. Higher total scores indicate the severity of the anxiety symptoms. Validity and reliability studies for Turkey were conducted by Ulusoy et al. 17 
Beck Depression inventory
It is a 21-item self-report scale developed by Beck in 1961 in order to measure emotional, cognitive, somatic, and motivational components. 18 The scale is composed of 21 items of which 2 of them belong to emotions, 11 of them belong to cognition, 2 of them belong to behaviors, 5 of them belong to somatic symptoms, and 1 of them belongs to interpersonal symptoms. It has a total of 21 questions. Each question scores between 0 and 3 points, and a total score ranging between 0 and 63 points is obtained. Scores between 0 and 9 indicate no/minimal, 10-18 mild, 19-29 moderate, and 30-63 severe depression. Turkish validity and reliability study of Beck 
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P-wave and QT dispersion in patients with CD Depression Inventory which was used to determine the intensity of depression was conducted by Hisli.
electrocardiographic evaluation
Standard ECGs were taken from all patients with a sweeping rate of 50 mm/s and amplitude of 1 mV/cm. P-wave durations and the QT intervals were measured manually in all simultaneously recorded 12 leads of the surface ECG. The mean P-wave duration for at least three complexes was calculated in each lead. The onset of the P-wave is defined as the point of first visible upward slope from baseline for positive waveforms, and as the point of first downward slope from baseline for negative waveforms. The return to the baseline was considered as the end of the P-wave. The Pmax measured in any of the 12 leads of the surface ECG was used as the longest atrial conduction time. The maximum and minimum durations of P-waves (Pmax and Pmin, respectively) were detected, and the difference between Pmax and Pmin was defined as P-wave dispersion (Pd = Pmax -Pmin).
The QT interval was measured from the beginning of the QRS complex to the end of the T-wave at the level of the TP isoelectric baseline. Biphasic T-waves were measured to the time of their final return to the TP isoelectric baseline. When U-waves were present, the QT interval was measured from the beginning of the QRS complex to the nadir of the curve between the T-and U-waves. Heart rate-corrected QT (QTc) was calculated using Bazett's formula (QTc-d, JTc-d). 1 The ventricular repolarization dispersions were determined by calculating the difference between maximum and minimum QT intervals on each ECG, which were termed QTd and heart rate-corrected QTd (QTcd). Extrasystolic and postextrasystolic cycles were excluded from the measurement.
statistical analyses
Statistical analysis was performed using the Statistical Package for Social Sciences version 15.0 software for Windows (IBM, Armonk, NY). Categorical data were expressed as frequencies. Continuous variables were presented as the mean ± standard deviation. The variances between the groups were compared with paired-samples t-test. The correlation between QTd and P-wave dispersion was analyzed using Pearson correlation analysis. P-values ,0.05 were regarded as significant.
Results
A total of 60 patients diagnosed with CD according to DSM-IV-TR diagnostic criteria and 60 age-and sex-matched healthy control subjects were enrolled. In the patients group, 68.3% (n=41) were male, and in the control group, 31.7% (n=19) were female. The mean ages in the patient and the control group were 35.70±12.1 and 32.00±9.3, respectively. There was no statistically significant difference in terms of sociodemographic characteristics between patient and control groups (P.0.05) ( Table 1) . Sixty participants with conversion in sinus rhythm and 60 individuals as a control group were enrolled. The mean heart rate of the patients was 86±13 per minute. P-wave dispersion measurements did not show any significant differences between the patient and the control group (46±5.7 vs 44±5.5, P=0.156). As seen in Figure 1 , regarding QTc and QTd there were statistically significant increases in all intervals in patients with CD (416±10 vs 398±12, P,0.001 and 47±4.8 vs 20±6.1, P,0.001, respectively). P-wave measurements and QT parameters are set out in Table 2 . The dispersion of P-wave did not show a significant correlation with QTd (r=−0.059; P=0.655).
Discussion
CD is defined as a loss of function in sensory and motor organs without an organic cause. 20 CD may occur as part of a chronic pattern known as somatization disorder in the form of physical expression of psychological distress. As a reflection of all these developments, CD took place under the heading "somatoform disorders" in DSM-IV. 21 This disease has different clinical manifestations, and a study regarding the frequency of these manifestations with 86 patients revealed that 52.3% of the cases had fainting symptoms, 22.1% of the cases had short-of-breath symptoms, and 18.6% had paralysis symptoms. 22 CD may be seen at any age, although it is known that it is most common between 15 and 35 years of age. 23 Usually, it is seen by 10% of the population in developing and 13% in underdeveloped countries. 20 In our country, 12%-47% of psychiatric emergency admissions and 25.1% of psychiatric consultations are CD. 24, 25 Studies showed that there are no sex differences during preadolescent period; however, after puberty it is 2-19 times more frequent in women. [26] [27] [28] In our study, female and male rates in the patient group were 68.3% and 31.7%, respectively. Before somatoform disorder diagnosis is made, the physician should carefully exclude undiagnosed general medical conditions, drug-related conditions, and other psychiatric disorders that may cause similar symptoms or simulated disorders and factitious disorders in which the patient behaves as if existing symptoms were not present. However, medical disorders other than neurological or psychiatric disorders may occur later in 25%-50% of CD patients. Therefore, it is of utmost importance to make full medical and neurological evaluation of CD patients. 29 One of these that may occur in anxiety and somatoform disorders is heart conduction abnormalities.
Studies investigating the relationship between anxiety disorders, somatoform disorders, and P-wave and QTd which are considered as indicators of cardiac arrhythmia are very few. Some studies suggested QTd and Pd as indicators of atrial and ventricular arrhythmias in patients with social phobia and panic disorder. 4, 30 However, similar studies with CD patients were not found. Here we aimed to evaluate P-wave and QTd and identify possible cardiac conduction abnormalities in CD in which significant somatization and anxiety symptoms were seen.
We tried to measure heart rate, rhythm, and time required for electrical activity to reach to the other side of the heart by using our ECG device. 31 P-waves indicate atrial depolarization 32 and P-wave dispersion (Pd) indicates the difference between maximum and minimum P-wave duration. dispersion is considered as a sensitive and specific precursor of AF in various clinical situations, 34 and it is reported to be used as a predictor for paroxysmal AF. 1 Significant variations in cardiac atrial conduction were associated with systemic autonomic symptoms seen during anxiety episodes. 30 In a study examining the relationship between the presence of arrhythmia in anxiety disorders and P-wave dispersion, state anxiety was found to effect Pd more than trait anxiety. 35 In a study with 30 patients with hypochondriasis (a type of somatoform disorder) and 30 healthy control subjects, Pd durations which were considered to be associated with anxiety were significantly higher in the patient group. 36 In another study with patients with panic disorder (a type of anxiety disorder) who experience intense somatic symptoms, 40 patients and controls were examined, and similarly, P-wave dispersion was found to be prolonged in panic disorder patients. 30 In our study, anxiety levels were similarly higher; however, there was no statistically significant difference in Pd durations between patients and controls.
QTd, defined as the maximal interlead difference in QT intervals on 12 leads of the surface ECG, reflects the regional heterogeneity of ventricular repolarization and has been suggested as an important marker for risk of arrhythmia in addition to the QT interval. Some investigators proposed that it might be a predisposing factor for arrhythmic events and sudden death. Studies showed that in anxiety disorders like panic disorder and social phobia, QTd was significantly higher than controls. This correlation was considered as a result of prolonged anxiety. 4, 5 In a study conducted with patients with anxiety, when autonomic innervation and QTd were examined, sympathetic activity was found to be increased, QTd was found to be prolonged, and like hypertension, these were thought to increase the occupation or sitting in the left ventricle. 37 In hypertension patients with higher levels of anxiety, QTd and left ventricular hypertrophy were seen to increase, and it was considered to be associated with increased sympathetic and decreased parasympathetic modulation. 38 In another study, anxiety levels measured by Trait and State Anxiety Inventory were considered to be a possible marker of prolonged QTd. 39 A relationship was found between some psychiatric disorders such as somatoform disorders and circadian heart rate. 6 Also, in a similar study with psychiatric patients with eating disorder, it was seen that the group with high depression and anxiety scores had a more prolonged QTd. 40 In a meta-analysis of five studies, it was found that individuals with higher anxiety levels had higher QTd. 41 QTd was found to be significantly increased in patients with Major Depressive Disorder. 42 Similarly, in our study, depression, anxiety, and QTd levels were significantly higher in patients than in controls.
Our study has several limitations: the number of participants studied was quite small, there is a possibility of presence of higher than normal anxiety levels in patients with CD who were admitted to emergency clinic, and QTd and Pd levels were measured manually.
In conclusion, in psychiatric disorders like generalized anxiety disorder, social phobia, panic disorder, hypochondriasis, and somatoform disorders with heart conduction abnormalities were observed in literature. Similarly, in our study CD patients were also found to have increased QTd. As prolonged QTd may predict an increased risk of ventricular arrhythmias, we believe that CD patients may benefit from being evaluated in terms of cardiological risk of arrhythmia. However, larger samples are needed to clarify the relationship between CD and cardiac conduction disorders.
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